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I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
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in this certificate and any accompanying documents shall be treated as references to the name 
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pic, P.L.C. or PLC. 
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I/We request the grant of a patent on the basis of this application. 
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After an application for a patent has been filed, the Comptroller of the Patent Office will consider whether publication 
or communication of the iiihention should be prohibited or restricted under Section 22 of the Patents Act 1977. You 
will be informed if it is necessary to prohibit or restrict your inv^ition in this way. Furthermore, if you live in the 
United Kingdom, Section 23 of the Patents Act 1977 stops you from applying for a patent abroad without first getting 
written permission from the Patent Office unless an application has been filed at least 6 weeks beforehand in the 
United Kingdom for a patent for the same invention and either no direction prohibiting publication or 
communication has been given, or any such direction has been revoked. 

a) If you need help to fill in this form or you have any ijiieslions. please contact the Patent Office on 0645 500505- 

b) Write your answers in capital letters using black ink or you may type them. 

c) If there is not ettough space for all the relevant details on any part of this form, please continue on a separate 
sheet of paper and write "see continuation sljeet" in the relevant part(s). Any continuation sl}eet should be 
attached to this form. 

d) If you have answered 'Yes' Patents Form 7/77 will need to be filed. 

e) Once you have filled in the form you must remember to sign and date it. 

f) For details of the fee and tvays to pay please contact the Patent Office. 
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1 



1 "Peptide" 
2 

3 The present invention relates to a modified analogue of 

4 the signal peptide sequence from Karposi syndrome 

5 fibroblast growth factor (kFGF) to be used as a cell- 

6 permeant vehicle for the intracellular delivery of 

7 covalently linked anti-sense peptide nucleic acid 

8 sequences (PNAs). 
9 

10 PNAs have potential uses as antisense molecules for the 

11 control of gene expression. Since they are capable of 

12 binding tightly to DNA and RNA targets thus preventing 

13 DNA transcription to RNA and RNA translation to 

14 protein. These molecules thus have two potential uses 

15 of commercial importance: 
16 

17 1. Af research reagents where scientists use 

18 antisense strategies to ablate selected genes in 

19 order to understand their function. 
20 

21 2. As pharmaceutical compounds for companies seeking 

22 to develop nucleic acid-based therapies. 
23 

24 Conventional anti-sense oligonucletide in vivo delivery 

25 is highly inefficient, even if long-lasting, less polar 
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phosphorothioates are used. 

It is an object of the present invention to use cell 
permeable peptide import (CPPI) to deliver PNAs to live 
target cells. 

Use of conventional oligonucleotides is being reduced 
due to the development of PNAs (Neilsen, et al., 1991)/ 
which are much more stable, being resistant to enzymic 
degradation (Jordan, et al., 1997). PNAs replace the 
phosphodiester backbone of nucleic acid with repeating 
N-(2-aininoethyl) glycine units to which natural 
nucleobases are attached through methylenecarbonyl 
linkers. Although more stable, PNAs suffer from 
similar accessibility problems as phosphorothioates do, 
and passive diffusion of unmodified PNA across lipid 
membranes is not efficient (Wittung, P., et al., 1995). 

A small number of native peptide sequences can 
translocate across membranes of living cells in an 
energy-independent and receptor-independent manner. 
These peptides have been used to import active cargo 
into the cell. For example a peptide from the 
homeodomain of Antennapedia has been successfully used 
to import both peptidal inhibitors of protein kinase C 
(Theodore, et al., 1995) and conventional anti-sense 
oligonucleotides (Allinquant, et al., 1995). 

The present invention provides use of cell permeable 
peptide import (CPPI) to deliver peptide nucleic acids 
(PNAs). 

The present invention provides use of the signal 
peptide sequence from Karposi syndrome fibroblast 
growth factor (kFGF) for delivery of antisense peptide 
nucleic acid sequences (PNAs) . 




COPY. 



The invention provides modified peptide sequence I as 
detailed herein. 

The invention also provides peptide sequences II and 
III as detailed herein. 

The invention provides use of a peptide as defined 
herein together with lysine residues for multiple 
presentation of peptide nucleic acids. 

The invention further provides use of peptides as 
defined herein together with lysine residues in the 
simultaneous presentation of different peptides nucleic 
acids . 

The present invention combines the two above 
technologies to use CPPI to deliver PNAs to in vivo 
targets . 

Example 

In order to determine the best delivery system, a 
comparison of the ability of three different cell 
perraeant peptides to accumulate in whole cells was 
undertaken. The three peptides (Table I) were labelled 
with carboxyfluorescein and the amount accumulated 
intracellularly was assayed after exposure of cells to 
50(iM; peptide II = 0.4nM; peptide III = -0.4^M. • 

Table 1 

I CFI AAVALLPAVLLALLAPKKK 

II CFI RFARKGALRQKNVHEVKN 

III CFI RPRPQQPOGLM 
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1 Key Peptide I : modified kFGF signal sequence 

2 Peptide II : PKC pseudosubstrate sequence 

3 Peptide III : modified substance P 

4 CFI : Carboxyf luorescein 

5 Or : Ornithine 

6 Boldface : Modifications to original sequence j 

7 r 

8 Peptide I was modified to contain three lysines C- i 

9 terminal of the hydrophobic signal sequence. This ] 

10 peptide, therefore, can accommodate three PNAs, each 

11 bonded to a lysine epsilon amino group. This can be 

12 extended using the Multiple Antigen Presentation (MAP) 

13 technology to present eight (or more) PNA's on one 

14 peptide I sequence. A 'lysine tree' constructed in ; 

15 this way accommodates eight copies of the same PNA (see 

16 Fig lA) , thus increasing the effective concentration 

17 delivered by each CPPI . Alternatively a carrier can be 

18 constructed containing three (or more) different PNAs 

19 directed towards different sites on the same target 

20 mRNA (see Fig. IB). This strategy has been termed 

21 'molecular triangulation' (Branch, A.D., 1998). 
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Fig. lA - Multiple presentation of a single PNA species 



PNAvE 



PMA ^rv 



Lys C=0 

PNA^ '' Ni l 

I 

CarboxvFluor-A.A.V.A.L.L.P.A.V.L.L.A.L.L.A.P.K 



Fig. IB - Simultaneous presentation of 3 PNAs directed 
to different sites on same target RNA 



PNA 2 PNA 3 



NH NH Ni l 
1 i I 

CarboxTFliior-A. A. V. A.L.L.P.A. V.L.L.A.L.L. A.P. K-K-K 
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